Summary Of 45 ACI/N rats 9 were found with renal agenesis and 2 with hydronephrosis.
Summary
Of 45 ACI/N rats 9 were found with renal agenesis and 2 with hydronephrosis.
The hydronephrosis may have been due to faulty development of the mesonephric duct.
Renal agenesis occurs frequently in inbred ACIIN rats (Deringer & Heston, 1956; Fujikura, 1970; Cramer & Gill, 1975; Shoji, 1977; Shoji & Harata, 1977; Marshall, Garcia-Bunuel & Beisel, 1978) . Hydronephrosis occurs less frequently, and details of this abnormality have not been described.
Materials and methods
The ACIIN strain of rat, derived in 1926 from a cross between the August line 1561 and the Copenhagen line 2331 (Deringer & Heston, 1956) , was kept in a closed colony at the National Institute of Health, Bethesda, Maryland in the USA, and was transferred in 1967 to the Experimental Animal Laboratory of Hokkaido University in Japan when in their 87th generation (Shoji, 1977) . The animals in the present study were from generations 114 to 116. 36 male and 9 female adult rats were killed and inspected for external abnormalities. All organs were then dissected and examined. Abnormal urogenital systems were photographed, fixed in 10% formalin, and histological sections were made and stained with haematoxylin and eosin.
Results
No external abnormalities were found, and organs other than the urogenital system were also normal. Of the 36 male rats, 7 had only 1 kidney and 2 exhibited hydronephrosis.
A kidney was absent in 2 of the 9 female rats. Of these 9 cases of renal agenesis, 7 were of the right and 2 of the left kidney. Both hydronephroses were on the left. Both adrenals and (with a single exception) both gonads were present in all animals: in 7 cases of renal agenesis the testis of the affected side was absent in I rat, hypoplastic and undescended in 2, and normal in 4. AU of these testes had neither epididymes nor spermatic canals. Agenesis or hypoplasia of the seminal vesicles in males and of the uterus in females was the rule.
Received 13 March 1979. Accepted 30 May 1979. Fig. 1 shows the urogenital system of a hydronephrotic rat: the kidney was dilated and the ureter had no communication with the bladder but connected with the epididymis. There was no structurally normal vas deferens. The ureter merged into the epididymal duct. Dead spermatozoa and cholesterin crystals filled the lumen, even in the renal pelvis.
In the other case of hydronephrosis ( Fig. 2) , the ureter did not open directly into the bladder, but joined the vas deferens just above the bladder (Fig. 3 ). Fujita, Fujita, Ohtawara, Suzuki, Tajima & Aso
Discussion
Urogenital abnormalities had already been observed in ACI/N rats of the 16th generation in 1937. Deringer & Heston (1956) examined 1812 animals of generations 30-34, and 16·9-23·8% were found to have urogenital abnormalities. The principal abnormalities were the absence of a kidney or 'cystic kidney'-probably hydronephrosis. Associated poor development of gonads and accessory sex organs, including seminal vesicles, was also seen in some animals. There have been several subsequent reports of urogenital abnormalities (Fujikura, 1970; Cramer & Gill, 1975; Shoji, 1977) , but no detailed anatomical study has been published. Our present investigation suggests that the hydronephrosis can, like the renal agenesis, reasonably be attributed to faulty development of the mesonephric duct (Fig. 4) .
On the 12th day of gestation the mesonephric ducts open into the cloaca. Delay in the development of the duct, or destruction by an abnormally dilated umbilical artery (Monie & Khemmani, 1973) , leads to a failure to make this connection, but animals which then form a ureteral bud which communicates with nephroblastema could develop an abnormality such as that shown in Fig. 1 . Failure to develop a ureteral bud gives rise to renal agenesis.
Normally, the ureteral bud arises from the mesonephric duct after it has opened into the urogenital sinus. The ducl proximal to the ureteral bud is termed the common mesonephric duct (Mackie & Stephans, 1975) , and is absorbed into the wall of the urogenital sinus to form the trigone. Failure of this process of absorption would result in a patent communication between the ureter and the spermatic canal like that shown in Fig. 3 . Mackie & Stephans (1975) suggest that a distal position of the bud on the mesonephric duct is the cause of the failure in the absorption process. 
